Introduction
Compared with permanent magnet rotating machine, the permanent magnet linear motor has the advantages of high positioning accuracy. For all these reasons, the linear motor will be widely used in NC servo system. In order to improve the servo performance of direct drive control system，it is necessary to use effective methods to suppress or compensate for various disturbances [1] [2] [3] . This paper proposed a composite control strategy of weighted integral gain H∞ robust sliding mode controller and disturbance compensator combination according to the requirements of dynamic characteristics and robustness of high precision permanent magnet linear motor servo system. In order to make the linear servo system has a fast dynamic response tracking, put forward the integral switch sliding mode variable structure controller, the negative direction into the integral term in the weights of K f can effectively avoid the non sliding mode switching gain some problems.
Design of weighted integral gain sliding mode controller
In order to achieve high precision, high stability and good dynamic tracking performance of the direct drive system, this paper adopts the method of weighted integral switching gain sliding mode control to design the tracking controller. In this section, a sliding mode control method is proposed to improve the integral gain, which is called K f , which is used to solve the problem. The vector control motion equation of permanent magnet linear synchronous motor in d-q coordinate system is [3] : , the equation can be rewritten as:
The chattering of the sliding mode controller is the key point of the design.In this paper, the sliding mode control law is presented:
Attention:
, C satisfys the stability condition of sliding mode and 0 > CB . In the integral
Due to the addition of negative weights K f in formula（7）.
Design of disturbance compensator on H∞
[ ]
is state variable, 1 x shows the difference between the reference input and the actual output; 2 x is integral for 1 x ; u is Control input signal; ω is total external disturbance; The augmented object G includes weighting function and object state equation:
. C and D are Weighting matrix. z is disturbance compensation evaluation signal. ω shows the sum of external disturbances. is used to adjust the allowable range of error. By the formula (4) to determine the H ∞ infinity with standard internal parameter perturbation and external disturbance of the controlled object:
is Known quantity, A ∆ and B ∆ are parameter perturbation matrix.
is Known constant matrix, Q is Unknown matrix and
For a given object augmented state equation (9), available for state feedback controller: Kx = u (11) The closed-loop system satisfies the following two standard H ∞ control standards: l Ω Q ∈ stability of closed loop system l Ω Q ∈ the closed loop transfer function from ω to z is satisfied:
For the controlled object equation (9), the state feedback controller K and positive definite matrix X . The sufficient and necessary condition for the closed-loop control system to satisfy the criterion and the second is that the scalar lambda λ > 0 makes the Riccati inequality: 
If the maximum value of the perturbation in formula (8) is considered.
are Known quantity.
Simulation results and analysis
The 
Conclusions
This paper proposed a method of weighted integral gain compensation control of sliding mode control and H∞ control based on disturbance. In order to make the direct drive servo system have good dynamic tracking performance and strong robustness, this paper presents an integral switching sliding mode variable structure controller. In order to solve the chattering problem in sliding mode near the line, using the standard H∞ control theory to design a disturbance compensator.
